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(57) Abstract: 

PROBLEM TO BE SOLVED: To decrease interference 
fringes caused by the beams from a laser array light 
source in the direction perpendicular to the array and 
to improve uniform illumination performance on the 
objective part for illumination. 

SOLUTION: A hologram element 12 converts the Intensity 
distribution of the component of light perpendicular to 
the array direction In the beams emitting from the laser 
an-ay light source 11. That is, by preliminarily 
designing the diffraction angles of the hologram element 
12, the Gaussian profile of the laser light is 
controlled to obtain constant illumination distribution 
on the objective part 14 for Illumination. The beam 
component perpendicular to the array direction is made 
uniform on the objective part 14 for illumination by a 
fly-eye lens system 13 as shown in the figure. Uniform 
illumination on the objective part 14 can be obtained by 
the hologram element 12 and the fly-eye lens 13. 
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•r^tii^<Dmx\ ^^j^.mmwimmf^tytm^Tjkiri, 
oxh^, \y-^m^m^7e^\t. I— i^'Tu^3taI4 1 

a, 41bi, ^n^7A^^43i:. }) Y ]) 
UVXr W 13 a, 13 b:S:t>*v^y >^ Ky ;57/U'U>X 
1 3 cd^6>/^^)77-YT^ U':/X^ 1 3 tic J: 
»0 tiSo ±xEoilfi^?lli:[i]1^(Cv-y >'Ky;5t;/uU'>'Xrw 
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[0 0 6 9] if^nmm. i^—fr ^m^^mc^i 

!fTU^)tai4 1 a, 4 1 b P> 
^i^lCL. 1-^<Cfc>*>. fTU'>f7tJi4 1 a, 4 

c^^yi^^^43{;iJ: o xSiffTt^^ t'-i. ^^IS^bs^SU 1 
[0 0 7 0] *||J£«?iJ(OU-ifr U-r3feS4 1 a, 4 1 

[0 0 7 1] ;jND>/^i,^^4 3(cf:iu—th*r u-r3tas 
[0 0 7 2] t,tiyv-(r^ uvx^i 3(i. Jiis^is 

;^/UU>XTU^ 13 a, 13b tiy])> 

Xi 3 cS:ffiV^5wi-C7 7>f7-f u:xX^l 3 Sr^tE 

TU-r3tai4 1a, 4 1 b(7)Tl/^^ii:::i^f^O^^^^ 
tc^Sr^T^as^rMbU. ^^^B^^^1 4-(DRap^^4|g 
4rfRl±S^5::(!:;dS-C#, l^— ifTU-r JtaS4 l a , 4 
1 b«^eit^(c:T^'^^kUTU-•tf^^•7-•Sr^^tti;^(ct"5 

[00 7 31 (^iS^jS : ft*«9*CS*fS) m 6I±. 
[0 0 7 4] 7jvni/7AS^4 211. El 1 4 (C;^-t"lliS 

W6^::ffiv^fct3^;o<bl^l:^''--1fT^'-Y^taS4 1 a, 4i 

4 2<Dri^^m-^(o\Bitfr^mmmi4xmi3.^io < 
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[0 0 7 5] ^^fi^ijjdioVMrt,. ±mmmmeR.-a7 

tlWHtlCU— W5tiK4 1 a, 4 1 bcOTU^^i: 

4--coBSP^'fttg^fp]±$-t^5r i:;i5Tt. 
3feaF.4ia, 4 1 b^ii^^{;l7u-r{bLTl/-f"V^•!7- 
5rii;^±J;f3lc1-§r:i:^^'Tt, mpjtT^tij^^ticJ: 

^ ^mMu 1 4 s:i?&-;5^oisv ^m&vmm't^z t ib^^'^ 

10 [0 0 7 6] (*iS«9 oSt/l l(C^iS) 

[0 0 7 7] tb. :7^>f r-f u>x^co5>t'Jifc;5su- 
[ 0 0 7 8 ] H 1 7 (1. W^S: 10 5 

[GO 7 9] mi 8(1. *:«P^-eSffl^tt^^n>r7i». 
S^(7)|Sfi-©j9fcov>Trai-55tit>coiI-c. l2(l;i^ 
ni/^A^^, 1 4ilW.ttg|5-T?fo5o 

1 2tcAlt'rstf-A<Dflsayn:7r^yHl^ 121191c: 

(1. ro*]: 5^^;«f [>v'r:^yD:7T-r/K^AWtf— A 
in 2 0 Jc^i- J: 5 fXi^-frnM^mbfi^ i 5 ic-t"" 

[0 0 8 0] /.C^^"^. ^n^yA^^l 2±0?S/h?i 

OOfSSBi:;^!?. A = B tTfeS i 5*C^065^J(DIHltFf 
. :S 9 2;a5*^^ii5o -r^^^^-ib. Alt:ft 0 1 
WTiOlHltffcoS. s in01 + s in02 = A./PtCj: 

lil8{C;^l/^5 7^^D^^A^^2 2 II 0 1 = Oi:-r-5wt 
'0 -C^IitV^^ISfi-r^r ir^^T'too 
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[0 0 8 1 ] {-m^m 1 0 : ifl^JS 1 2 (wm) ID 2 1 

0 1(11/-' fBSP^^^,^, 1 0 2111/^^ (-e;:^ 

^) . 1 0 aiis.^u^x, 1 0 4iiStg;^T— v^T'fc 

aSl 0 O^^bcor i/-f7t(l^~fBS?^3t^^^l 0 Kci; 
[0 0 8 21 ^-f-^/n 0 2J±i|^*ft:-r/W;^(?:)SJf^X 

[0 0 8 3] *^JS0ijTil. fg*^ 1 ?iV> L 1 1 ISttfT) 

1 0 2coffi±T*^#jSS;65^^Ln^i\ Z(Dtzib^ Mm^ 
[0 0 8 4] (m&m 1 1 : 1 3 (cm) la 2 2 

■rS7ti6<?:»aiBS[a"C, 10 5(il/>'X, 10 6{i 

^Ml 0 0;5>e?^^u-1^*3t^ff*^l/^|-^ft*^Sl 1* 
-i>^l-^JfeL. Ui^Xl 0 5Tr7-:^^ 1 0 6(C^/jN^?t 

So *^J£ffl-T»{i. ff*3Il;:^v^Ll 1 ISi^co u-f-* fig 

[0 0 8 5] (SIJS^Jl 2 : ft*lg 1 4 (;i*i-JC) El 2 3 

lOOr, lOOg, 1 0 0 b !S*rIl;^£V^tlf* 
III 1 *r'^^^/^m;6^^c|^«c7:)u-ifsa0^^:^^ i 0 i 

r, 1 01 g. 1 0 1 b -fe^^^ai 1 3 7^ 

h/<;uXl 1 4 Slti/>Xi 1 5 i^^S-UTi/^So 
*fc:ll^», 1 1 6 Ku>X-e. 7>< h^^yuX 

;a^?5(?5i®itit&ja^^<S#tL^>Xi 1 5 t75iSlcAi^'5 
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^151 1 3<i: LTfi^-i'^D^ -/^XyXA^iJ^^i^o 

[0 0 8 6] 5^3lifej^tJ{cjSV^T{l. ^-f-'BSPJ^t*^ 
(Is n lllr, lllg, lllb^7 

7^T-f U>X^1 1 2 r, 112g, 112b^^?3/^ 

Ti^SiS;5^^^L/^v\ h/<;uXi i 4 T'25r«1SI§^ 
tvfcljf^^Sltl/VXl 1 5T;^^y-^^ ([gl^it-f) 

^•?^^ffll/^Swt;5S-c#So 112 3T{^g)@M<7) 

^fflV>r,BS|q3ti:g:M^^fi7fet'-i.;^Xy s/:5^T'^tt 

[0 0 8 7] ^mmm\t. h/NVuX*^oT 
v^S;i^ 3o(7:)7^ h/</uX$r{£p J: 5 icLTt 

20 :y>>Xy XA) T^-^^LTSIt 1/>'XT* 

[00 8 8] ±mmm.m(D&^mmz.^tn'^^ tf r 

:7t^^ J: o T if r U-Y ^m(DT i-^ A-f&](^3t 
iR^r^lB y ^c?5 3Jn n ^ A t:'- A X o :7 r ^ 

i(? [0 0 8 9] (mmmi 3 : m^mi 5i;im) 1212 4 
laTfoSo *^p^(^s^^iifi> ^--1^*r u><^2ii 0 

Or. lOOg, 1 00b<^. ff5ft«l;i^p3ftjjt]gi 1 
*"r^ciEttov^ri^^^ou-iffiS^^)t^^ (.l^oXyi^ 
^T-lllr, lllg. 111b, 77-fr^U^^X 
^112) . fe-g-iS^Sl 1 3 h^^yuXl 1 4 

Slti/^^Xl 1 5i:^*LTV^So ifda^-, 1 1 

6ay^—/\^}fiy>pc-x^, h^</uXi 1 ^t^h<r>m 

fli5t?:^^S<Sltu>Xi 1 5(7)ttJcAn5fcie)ic^ 

113 k\^X\t^-< ^X2y( y^^y) y 

[0 0 9 0] *lliS0iJ-Cf±. I— l^fiBgqjt^^li. =o 
(T^Tt^dX^i^^T'l 1 1 r, lllg, liibir-o 
0:77-^r-r u^-X^l 1 2;^^b?tS;5\ yyy(T>(\^ 

^-x^i 1 2Ji. fe^j?S;#gi 1 3-e3fec^u-if)t^ 
[0 0 9 1 ] *ll3£0iJlc:ii^^i^ t^'r u^)fe2ir'*> 
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m^<x^7r:&«om<. ^hm<Du-t'i^^mw:^mm 
i^^^-^^fz^. u&MMf)^<}^tj:<. ^m<o&^'&mt 

[0 0 9 2] jc 
y^<D7t^U^yM.^^X*^tS^;^it^tzi^. ^mMUXT- 

[0 0 9 3] S/S:, i^-^Ti^^^m<oru^m\M.:)y\^ 
[00 94]^^, t^-ifr w^jSoru-fSiicj^iS] 

[0 0 9 5] ^fc. l^-1fTU^^m<DT\^^mWi^\^ 

[03] *^0^(ci5 i^—fmmyt^^o-mmmi 

imS] 115 11. ^u^yM.m^fi^(t><DihM^i:=^V 

tzib<omxh^o 

me] ^^m\cx^ ^—fmm^^7^(Di^(Dmmm 
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^mm't^tzi5b(Dmx\ w-mmmmfS^t^^^^-rmx 
h^o 

mm^mmi~^tzi^<Dmx\ ?t^^offlM»ts^t3t 
^^^i^mxh^o 

m 9 ] *^?qtcj: ^ l—^fmm^^w^(omc^tl<Dm 
mm^mm't^tz^<omx\ ¥®«t9&«^t^sssr^-t- 
mxh^o 

[Hi 0] :^?^m\cx^i^—fmm^^m<^^^zm<D 
mmm^^m-r^tzib<omx\ ^^^(Dmmmmmfisii: 

ytm^Tjki-mxh^o 

[n 1 1 ] ^mm{:ix^i^-'fmm^^^(Dmzm<D 
-rmxh^o 

[Hi 2] if^coitmiF^ (yT-y^-/\^h^y< 

mxh^o 

[013] PStr-ASra^fittc*iJffl1-5fcJ^)(D3tK . 
^tf Id o I >TSiP^f" 5 :t i6 H T- fe 5 o 
[Hi 4] th\BS,P^^^^oH(cji!i(7) 

[His] ifBgp^^^^o^^cftfKT^ 

%^^7r^-tmxh^o 

[Hie] J: 5 \^-'^m,m^^ih<DW.\z^<o 

^^^TT^-trnxh^, 

[Hi 7] u-f-*o*aTU-f ifcSrl 0 5 i: Lfc^cT) 
yy^r-( ji^mmz 5 &fl?,lt SB r u-r ^-fisj 
^: tf» L $r.i^-r H -C S 0 
[His] *^P.grS^$n'5^niJ^7A3g-^^C>l9:ff 

[Hi 9] \y-i'Tv^%m^h^iA't^%'&(r>im 

[H2 0] (HlJfJl^tcJ:or^S$ixfc^(^5SS:9'* 

[H2 1] *«?glc:J:5K3til«^O-||^S0lJ^col^T 
M ?^ ^ a^) C0S5SH -e fc 5 o 

[H2 2] *:«0JICJ:5 u—tFiDX^cO-Hifi^Jido 
[H2 3] *«PJl::j:5ft¥^S<7?-||J£«3J*K?q'r 

[H2 4] *^PJfcj:^sri:gacoftiicD||i£^y^|ftPJ 
f 5fc3e)OHr'fc^o 

[^?■^^ofi^sg] 

11, 41a, 41b, 100, lOOr, lOOg, 

\^Q\i-\y-^r\y>(%m. 1 2"-^D^^i^3g^. 

13, 112b, 112g, 1 1 2 r •••>^T-<T-1' 
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X^, 13 a, 13 b, 3 1 -v^y > Ky ;^7>'l'U'>'Xr 

u-r. 13c, 3 2, 4 4---v'y > Ky j^yuu^-x, i 

2 l-=iy Tt-hUV-XTU^. 2 2, 
4 2, 4 3, 1 1 1 b. lllg. lllr--^n^^ 
J^la^^ 10 1, 101 r, lOlg, 101 b-U-— 
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^m^'Jt^^^. 102-Ui^^j\^ 103- 
SfJUVX, X 0 A-'-m^Ry^r—iy^ lOS'- U^X, 
10 6-7-i?^, 113-fe^^^g, 114-7-Yh 
1 1 5--SltU>X, 1 1 6-y^-7UKUV 


111 


1132] 



T 
14 



-12- 


t 


(13) 


2003-90959 



[11112] imiB] 



-13- 


ft ■ 


(14) 


12003-90959 


[Ell] 


[His] 


11 Yr 

31 32 


V 


13a 13b 13c 

V / 

Y 

13 


41 a 


I 1 


T 


14 


,13a 13b 13c 


13 


imie] mi7] 



[112 2] 



-14- 


(15) i|#P?§ 2003-90959 


[His] 


[I1I2 3] 


61 


62 


,1 


Vl4 


lOOr 



iiieii2g 

A, 1-4- 


101b 


pltt'^; 

liiib-^S 


[1112 4] 


^lOOr 


lOOg- 



100b -H; J 


113 


(51) Int. CI. 7 

G 0 2 B 27/00 
HOIL 21/027 


F I 

G 0 2 B 27/00 
HOIL 21/30 


(#%) 


5 2 7 


-15- 


06) #FJ2 0 0 3-9 0 9 5 9 

(72)|gBJ# mm mi F^-A(#%) 2H049 AAOZ AA12 AA34 AASO AASO 

m.^iB;^fflE4'.liilTg 3#6-§- tt^ AA61 AA64 CA01 CA05 CA09 

^tty=>-f^ CA15 CA22 

2H052 BA01 BA02 BA09 BA12 BA14 

4E068 AEOO AHOO CD02 CD05 CD13 

5F046 CA03 CA05 CB01 CB13 CB22 
CB23 


-16- 


